Risk factors of coronary heart disease (CHD) in Dominicans were compared with those of Japanese and Americans for the presumption of prevalence of CHD in about 2000 persons. Dominican adults aged 20 through 76 years were medically examined in 1993. Data of nationally representative Japanese and Americans which included serum lipid levels were compared. Total cholesterol levels(TCH) in Dominicans were lower than those in Americans . High-density lipoprotein cholesterol levels in Dominicans were lower than those in Japanese and Americans. The prevalence of hypertension and current smoking rates in Dominicans were similar to that of Americans and lower than that of Japanese. TCH in Americans have substantially been declining and those in Japanese were inadequate for preventing CHD . The prevalence of CHD in Dominicans may be lower than that of Americans viewed from the recent levels of main risk factors. Community wide health programs have spread to people with hypertension a decrease in the incidence of CHD should occur.
Data from population studies suggest that the levels of major risk factors are not stable and that changes in coronary heart disease(CHD) mortality may be related to changes in risk factors. However, the evidence is based on a few isolated observations in selected populations1). It dose not necessarily reflect the prevalence of diseases,in which the mortality rate based on causes of international death classification, were clarified in each country. During the earliest stages of program planing, published national and regional Dominican vital and health statistics were reviewed and analyzed in the Dominican Republic 2) . Although there was a lack of morbidity data and an acknowledged under-registration, the mortality rate of CHD was the second highest cause of death among the chronic diseases recently in the Dominican Republic 3). Since the late 1960s the mortality rate for CHD has declined in the United States for the major age and sex groups 4, 5) . Some investigators consider improvements in treatment of hypertension to have played a major role in the decline; others believe that smoking cessation is a major factor 6).
The Dominican Republic is an island country situated in a subtropical zone of Central America and is a developing country in which the 30% of the population is concentrated in the capital city. The population density is about half of that of Japan in 1990. The culture and socio-ecological system on the Dominican Republic are different from Japanese as an epidemiological procedure.
To clarify the presumption of prevalence of CHD in the Dominican Republic and provide the priority of health care , a cross-sectional study for collecting the risk factors of CHD were carried out and compared with recent Japanese and American data while considering the socio-ecological factors .
MATERIALS AND METHODS
Under the direction of the Department of the Public Health and Social Welfare, which offers health care services, and inside technical assistance from the Dominican epidemiologist , a geographically representative cluster sample of 2000 individ-uals were interviewed and examined. A cluster was a region. Nineteen clusters were chosen by random sampling out of 246 regions. The schedule of the medical examinations gave notice ahead by the Dominican Lion's clubs volunteers. So almost all persons participated in the each cluster.
Items of nonresponse for measuring serum lipid results in 36 persons are missing data. The estimates reported are based on a sample of 1964 adults 20 years of age or order. The measurements of the height, body weight, blood pressure (BP) , serum total cholesterol, High-density lipoprotein (HDL) cholesterol, and smoking habits were carried out on Dominican males, and females, that had not underwent any therapy and had not suffered any chronic disease.
The subjects lived in 5 areas which represent 29 public health administration areas (Bani, Monte Plata, La Vega, Samana, and San Pedro de Macoris) other than the capital and capitals of the Dominican Republic (Santo Domingo) from November to December in 1993. In Santo Domingo, high, middle, and low income families lived separately in different regions. Representation of upper income areas taken for this examination were Arroyo Hondo and El Millon. Four regions represented middle income areas and low income areas were represented by 8 regions.
BP was measured on the right arm, with the subject in the sitting position after at least five minutes at rest. Regular mercury sphygmomanometers were used. Systolic (SBP) and diastolic blood pressure (DBP) were recorded to the nearest 2 mmHg. DBP was determined at the beginning of Kortkoff phase V. Hypertension was defined as SBP > or = 140 mmHg or DBP > or =90 mmHg.
The average temperature was about 25°C. Adults were dressed, the weight of this clothing total approximately 0.2 to 0.5kg. No adjustment was made for clothing weight in this analysis. Body weight was measured with an electronicload cell scale in kilograms, to two decimal places. Height was measured with a fixed stadiometer. Body mass index (calculated as weight in kilogram divided by height in meters, squared), was used as a measure of weight for height. For the present analysis, overweight was defined as a BMI value > or = 27.8 for male and > or = 27.3 for female as same as NHANES III 7). Dominican cooperative direct staff carried out measuring, blood collecting, and interviewing in this nation-wide medical examination. All lipid analyses were conducted on venous blood serum samples that were collected at the mobile examination units. The samples were frozen and transported by air on dry ice to the central laboratory in Oita Medical University where lipid analysis was conducted. Serum lipids in this survey were standardized according to the criteria of the CDC or the CDC-National Heart, Lung, and Blood Institute Cholesterol Standardization Network 8). Therefore, international comparison is possible on the basis of a serum lipid standardization program. The subjects are shown in Fig 1. The itemization of objective persons compared with Japanese and Americans was over 20 years old in all cases in Dominicans. Japanese data were taken by the 4th National Survey of Circulatory disorder 9). American data were from the third National Health and Nutrition Examination surveys for the comparison of each parameter 10,11). The response rate of the former survey was 72.2% and that of latter was 77%. These surveys involved the recent representative data on the level of the size , response rate, and lipid standardization.
RESULTS
Age-specific mean total cholesterol level of male Dominicans were lower under age 54, but similar to those of Japanese at 55 and over (Fig. 2) . Fig. 2 showed female Dominicans were lower than the mean value of Japanese at all-age groups. Agespecific mean total cholesterol levels of Dominicans were lower than those of Americans at all-age and gender groups. Ageadjusted total cholesterol levels of Dominicans were 173 mg/dl for male and 179 mg/dl for female when age adjusted to the 1990 US civilian's. These levels were significantly lower than Japanese and American levels. The proportion of hypercholesterolaemia over 240 mg/dl was higher in the upper classes compared to the lower classes in Dominicans classified by social class for 962 subjects in Santo Domingo. On the other hand, age-specific mean HDL cholesterol levels were lower than those of Japanese and Americans in all-age and gender groups (Fig. 3) . Age-adjusted HDL cholesterol levels were 38 mg/dl for males and 41 mg/dl for females. Those levels were significantly lower than those of the Japanese and Americans. The age-specific mean of systolic and diastolic blood pressure(SBP and DBP) of Dominicans was compared with those of Japanese classified by body mass index (BMI) and gender (Fig. 4, Fig.  5 ). Those levels increased with BMI in both nations. However the age-specific mean of systolic and diastolic blood pressure of Dominicans were lower than those of Japanese of both genders. The age-adjusted prevalence of hypertension in Dominican was 28.4% and was lower than non-Hispanic blacks (32.4%),higher than non-Hispanic white (23.3%) and Mexican American • It means the same as figure 2.
(22.6%) so then similar to those of American (24.2%) in 1988-1991, but significantly lower than those of Japanese (38.1%) in 1990 9,13,14) There was not a relation between hypertension and BMI in Dominicans, although the rate of the hypertension increased with the increase of BMI in Japanese. Comparisons of prevalence of being overweight between three nations showed that the age-specific prevalence of Dominicans was higher than those of Japanese and lower those of American (Fig. 6) . The age-adjusted prevalence of being overweight in Dominican was 19.1% and was significantly lower than those of American (33.0%), but significantly higher than those of Japanese (8.0%) 9.15). The proportion of the subjects that were over 24.0 at BMI16) was remarkably higher in Dominicans compared to the Japanese, particularly female Dominicans of 30 to 40 years of age were as twice as the Japanese. Current smokers in male Dominicans were 24.3%, and those of female were 17.1% , which were almost similar in American( 25.5% in 1991)17), and lower than male and higher than female in Japanese (male 55.6% and female 9.5% in 1990) 9). 
DISCUSSION
When the proportion of male and female with three risk factors were compared including actual hypertension, hypercholesterolaemia, and current smoking, the proportion of participants with each of the three major risk factors in Dominicans was lower than in the Japanese and Americans in recent crosssectional study examined in appropriate periods. The findings presented provide comparison of risk factor levels in a large body of the population from the 3 countries, based on common standardized survey methods for data collection and data analysis. Although surveys were not all conducted at the same time, the results are not likely to be affected much by secular changes in risk factors over such short intervals.
A single 24-hour dietary recall was administered by trained interviewers for 103 individuals of the staffs in the Center of Gastroenterology (male 22 and female 81, average age was 35 years) from July to August in 1994. Those subjects were 51.5% of the all staffs. Three-dimensional food models, measurements aids, and food-specific units were used to estimate amounts consumed. Interviewers probed for methods of food preparation and types of ingredients when appropriate. The survey included recalls from weekdays only. Mean daily energy intakes were estimated based on 24-hour recalls and were 2030 kcal. Carbohydrates were 48.6% of calories drived from energy components per day and proteins were 13% and total fat was 39.5%. The ratio of total fat was higher, but the contents of total fat were vegetable oils which were enriched with polyunsaturated fat. The ratio of energy components of Dominicans were similar to those of Cuban and Puerto Rican American in HHANES from 1982 to 198418). The diets high in polyunsaturated fats or with an increased P:S fat ratio causes decreased in plasma cholesterol19,20). Exercise may increase HDL cholesterol and may reduce levels of very-low-density lipoprotein, so that the net effect on total cholesterol is difficult to estimate. The apparent increase in alcohol (especially beer ) consumption in US and Japan might also trend to raise HDL cholesterol levels21). HDL cholesterol was negatively associated with the percentage of energy from carbohydrates, sucrose and starch in the Lipid Research Clinical Program Prevalence Study in US22). Oat bran and bean fiber produced a slight decrease in HDL cholesterol and a significant increase in HDLC/LDL ratio23). Dominicans have consumed high-carbohydrate generally, which have lower HDL cholesterol levels than populations with high intakes of fat such as Americans24). Improvements in the population's cholesterol-related knowledge and behavior and plasma cholesterol levels began in 1985-1986, suggesting that the extensive cholesterol interventions that began in the middle 1980s in the US created positive cholesterol-related changes at the community level 24,27.
The Minnesota Heart Survey found that the intervention trials made population-wide mean TCH levels, as adjusted for age, decreased from 1980-1982 to 1985-1987 . But, the exact effect of these lower serum cholesterol levels on mortality due to CHD is unknown, given that ratio of TCH to HDL cholesterol was unchanged during the period 26).
The proportions of people with high blood pressure under antihypertensive treatment and control] in the Japanese -particularly for middle-aged and older adults, most particularly women -showed progress that had been achieved by the late 1970s in Japan27). Nevertheless, at the level of BMI, there are higher mean levels both of SBP and DBP in the Japanese than in the Dominicans for ages 30-69 years of both genders. Even if the patients receiving anti hypertensive treatment in Japan were excluded, mean levels of both SBP and DBP in the Japanese should probably be higher than Dominicans at the level of BMI. The prevalence of hypertension in Dominicans was similar to Americans. It has been clarified that mean levels of both SBP and DBP in the Japanese than in US whites at every level of BMI27). It is less likely that transient elevations of blood pressure caused by the "white coat" phenomenon played a role in the examination in Dominicans, because the measurement of blood pressure was carried out by a trained Dominican staff. The blood pressure data probably provided the most accurate and precise estimates of hypertension detection and control to date in the general population.
BMI is an accepted and commonly used measure of obesity in population studies, and values of 30.0 or greater can be considered hazardous for health). In the data presented, the prevalence of being overweight in Dominicans was lower than in Americans. Not only is the occurrence of obesity in the United States (US) stunningly high, it is particularly so among women and among minority groups. Also, alarmingly, it is continuing to increase. This is of concern because increasing obesity is associated with greater morbidity and higher mortality. Disease incidence that rise with increasing weight include diabetes mellitus, hypertension, dyslipidemia, cardiovascular disease, stroke, gout, sleep apnea, osteoarthritis, and some forms of cancer29,30).
The cause of over 30% of deaths of Dominicans illustrated with a disease related with the circulatory diseases by the mortality statistics in 1985 3). Of course, the circulatory diseases involved the congenital heart disease, myocarditis, and rheumatic heart disease, but there was no evidence of the invasion of respiratory syncytial viruses except for acute rheumatic fever in the Dominican immigrants in New York city in the 1980s31,32,33). It was considerable that most of the circulatory diseases in adults were CHD.
The involvement of Dominicans in each risk factor in CHD remarkably differs from a comparison with each risk factor of Japanese and Americans' '35) . It suggests that the prevalence of CHD in Dominicans may be lower than the level in Americans in the present period. In planing of the cross-sectional study in Dominicans, we considered the subjects number to be able to take an international comparison of the risk factors for CHD according to the assessing CHD mortality and morbidity35). The number of males and females each extracted almost 200 each from 30 years age to over 50 years age stage in this survey. High blood pressure is one of the most modifiable risk factors for the decline of CHD in American s36,37). Socio-ecological levels in Dominicans became similar to the levels of Americans. A variety of life style improvements is also a guarantee to be suggested. However, the actual life style that prevents CHD is not detailes in the Dominican Republic and should be investigated. Despite these favorable trends, particularly, some people with hypertension are unaware of their condition, and many more are untreated or inadequately treated. The Tobacco industry figures show that between 1962 and 1988 the total apparent cigarette consumption of the Dominican Republic rose 3.7-fold38). Most of that increase was the result of promotion by Philip Morris, which now dominates the Dominican market, particularly in the young generation. So if a community wide health education and community organization program targeting the primary CHD risk factors were carried out in the Dominican Republic, CHD knowledge and risk factor prevalence could be favorably changed37) .
